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FXWWLQJ PHWDOFXWWLQJ RU PDWHULDOUHPRYDO LVWKHGRPLQDQWPDQXIDFWXULQJVKDSLQJSURFHVV,WLVERWKDSULPDU\DV
ZHOODVDVHFRQGDU\VKDSLQJSURFHVV7KHGHYLFHWKDWGRHVWKHFXWWLQJRUPDWHULDOUHPRYDOLVNQRZQDVWKH PDFKLQH
WRRO 1HDUO\ DOO FDVWLQJV DQG SURGXFWV IRUPHG E\ GHIRUPDWLRQ SURFHVVLQJ >EXON RU VKHHW PHWDO@ UHTXLUH VRPH
PDFKLQLQJWRREWDLQWKHGHVLUHGILQDOVKDSHRUVXUIDFHFKDUDFWHULVWLFV7KHPDWHULDOLVJHQHUDOO\UHPRYHGLQWKHIRUP








,Q PDQ\ FDVHV PDFKLQLQJ LV D VHFRQGDU\ RSHUDWLRQ IRU FDVWLQJ DQG IRUPLQJ SURFHVVHV WR REWDLQ WKH UHTXLUHG
GLPHQVLRQDO WROHUDQFHV VXUIDFH ILQLVK RU FRPSOH[ JHRPHWU\ RI WKH SDUW0DFKLQLQJ LV WKH RQO\ SULPDU\ IRUPLQJ
SURFHVV WKDW LV DOVR XVHG IRU VHFRQGDU\ RSHUDWLRQV 7KLV XQLTXH FKDUDFWHULVWLF KDV OHG WR WKH GRPLQDQFH RI WKLV
SURFHVV 7KHUH DUH VHYHUDO GLIIHUHQW FODVVLILFDWLRQV RI PDFKLQLQJ SURFHVVHV 2QH FODVVLILFDWLRQ LV E\ WKH W\SH RI
FXWWLQJ WRROV D VHFRQG LV E\ WKH W\SHRI VXUIDFH JHQHUDWHG7KH FODVVLILFDWLRQE\ WKH W\SHRI VXUIDFH JHQHUDWHG LV
PRUH LPSRUWDQW EHFDXVH WKH VXUIDFHRI WKHSURGXFW LV RQHRI WKHPDMRU FULWHULD FRQVLGHUHG LQ WKH VHOHFWLRQRI WKH
PDQXIDFWXULQJSURFHVV7KHFODVVLILFDWLRQEDVHGRQWKHW\SHRIFXWWLQJWRROFRQVLGHUVWKHQXPEHURIFXWWLQJHGJHVRI
WKH WRRO7KH\DUH  6LQJOHSRLQWFXWWLQJ SURFHVVHVVXFKDV WXUQLQJSODQQLQJ VKDSLQJDQGERULQJ 	 0XOWLSOH
SRLQW FXWWLQJ 7ZR HGJHV GULOOLQJ Q HGJHV PLOOLQJ VDZLQJ UHDPLQJ EURDFKLQJ HWF ,QILQLWH QXPEHU RI HGJHV
JULQGLQJSROLVKLQJ
0DFKLQLQJ9DULDEOHVDQG5HODWLRQVKLSV
7KHUH LV D ZLGH YDULHW\ RI PDFKLQLQJ SURFHVVHV ZKLFK OHDGV WR QXPHURXV YDULDEOHV DQG UHODWLRQVKLSV 7KH NH\
YDULDEOHV UHODWHG WRPRVW RI WKHPDFKLQLQJSURFHVVHV DUH FXWWLQJ VSHHGRU YHORFLW\ >9@ IWPLQRU LQVHF IHHG >I@
LQUHYRUPPUHYDQGGHSWKRIFXW >G@ LQRUPP7KHVHWKUHHYDULDEOHVKDYHDPDMRUHIIHFWXSRQWKHPDWHULDO>RU
PHWDO@ UHPRYDO UDWH >055@ ZKLFK KDV D PDMRU UROH LQ GHWHUPLQLQJ WKH SRZHU UHTXLUHPHQWV ,Q DGGLWLRQ WKHVH
SDUDPHWHUVDOVRKDYHDPDMRUHIIHFWXSRQWKHHFRQRPLFVRIWKHSURFHVVHV
0DLQ9DULDEOHVWKDW DIIHFWWKH&KLS )RUPDWLRQ
7KHUH DUH WKUHH PDLQ YDULDEOHV WKDW DIIHFW WKH IRUPDWLRQ RI WKH FKLSV LQ FXWWLQJ 7KH\ DUH WKH WRRO JHRPHWU\
SURSHUWLHVRIWKHZRUNDQGWRROPDWHULDOV7KHLQWHUDFWLRQEHWZHHQWKHWRRODQGZRUNPDWHULDO LVDOVRVLJQLILFDQWWKLV
LVRIWHQPHQWLRQHG DV WKHIRXUWKPDLQYDULDEOH7KHWRROJHRPHWU\LVGHVFULEHGE\WKHYDULRXVDQJOHVDQGQRVHUDGLXV






x %XLOWXS HGJH SDUWRIWKHFKLSDGKHUHVWRWKHWRROZKLFKSURGXFHVURXJKVXUIDFHVRQWKHILQLVKHGSDUW




IRXU ]RQHV7KH WUDQVLWLRQ IURP WKHZRUNSLHFH VWUXFWXUH >D@ WR WKH FKLS VWUXFWXUH >E@ LVPDGHE\ VLPSOH VKHDULQJ
>VKHDU ]RQH@:KHQ FXWWLQJ EULWWOH PDWHULDOV PLQRU GHIRUPDWLRQ RQ WKH VKHDU SODQH FDQ DOUHDG\ OHDG WR PDWHULDO
GHWDFKPHQW,IKRZHYHUWKHPDWHULDOKDVKLJKHUGHIRUPDELOLW\GHWDFKPHQWILUVWRFFXUVLQIURQWRIWKHFXWWLQJHGJHLQ
]RQH >H@ 7KH WHQVLOH ORDG XQGHU VLPXOWDQHRXV SHUSHQGLFXODUO\ DFWLYH SUHVVXUH OHDGV WRJHWKHU ZLWK WKH KLJK
WHPSHUDWXUHV SUHYDOHQW KHUH WR VWURQJ GHIRUPDWLRQV RQ WKH SHULSKHULHV RI WKH UDNH IDFH >F@ DQG FXW VXUIDFH >G@
6OLGLQJRYHUWKHWRROVXUIDFHVFDXVHVIXUWKHUSODVWLFGHIRUPDWLRQVWRDULVHLQWKHERXQGDU\OD\HUV7KH³IORZ]RQH´
>WKHQRQHWFKHGZKLWH]RQHRQWKHERWWRPRIWKHFKLS@WKHGHIRUPDWLRQWH[WXUHRIZKLFKIRUPVSDUDOOHOWRWKHUDNH
IDFH JLYHV WKH LPSUHVVLRQ RI D YLVFRXV IORZ SURFHVV ZLWK DQ H[WUHPHO\ KLJK GHJUHH RI GHIRUPDWLRQ 7KH FKLS




'XULQJ WKHPDFKLQLQJ SURFHVV WKH FXWWLQJ WRROV DUH ORDGHGZLWK WKH KHDY\ IRUFHV UHVXOWLQJ IURP WKH GHIRUPDWLRQ













GHVLUHGFXWWLQJDFWLRQ 7KHIROORZLQJDUHWKHFRQVHTXHQFHVRIWRROZHDU ,QFUHDVHWKHFXWWLQJIRUFH ,QFUHDVHWKH
VXUIDFH URXJKQHVV 'HFUHDVH WKHGLPHQVLRQDODFFXUDF\  ,QFUHDVH WKH WHPSHUDWXUH 9LEUDWLRQ /RZHU WKH
SURGXFWLRQHIILFLHQF\FRPSRQHQWTXDOLW\ ,QFUHDVHWKHFRVW
&XWWLQJ7RRO0DWHULDOV
7RRO FKDQJH WLPHV DQGZLWK WKHPERWKPDQXIDFWXULQJ WLPHV DQG WRROPDFKLQH DQG ODERXU FRVWV DUH DIIHFWHGE\
ZHDU :HDU LV DIIHFWHG LQ WXUQ E\ WKH SURSHUWLHV RI WKH FXWWLQJ WRRO PDWHULDOV 'HYHORSPHQW LQ WKH FXWWLQJ WRRO
PDWHULDOVHFWRULVWKHUHIRUHIDUIURPILQLVKHGEXWLVFRQVWDQWO\DLPLQJERWKWRLPSURYHFXWWLQJWRROPDWHULDOVWKDWDUH
DOUHDG\ HVWDEOLVKHG DVZHOO DV WRGLVFRYHUQHZPDWHULDOV IRU XVH LQ WKHPDQXIDFWXUHRI FXWWLQJ WRROV&XWWLQJ WRRO
PDWHULDOV VKRXOGKDYH WKHIROORZLQJ SURSHUWLHV KDUGQHVVDQGSUHVVXUHUHVLVWDQFH EHQGLQJVWUHQJWKDQG WRXJKQHVV
HGJHVWUHQJWK LQQHUERQGLQJVWUHQJWK KLJKWHPSHUDWXUHVWUHQJWK R[LGDWLRQUHVLVWDQFH VPDOOSURSHQVLW\WRGLIIXVLRQ
DQGDGKHVLRQ DEUDVLRQUHVLVWDQFH UHSURGXFLEOHZHDUEHKDYLRXU LQRUGHUWRGR MXVWLFHWRWKHVWUHVVHVSODFHGRQWKHP





WRROZHDUDUHFRQVLGHUHGDV WKHSHUIRUPDQFHPHDVXUHVDV WKH\DIIHFWFRVWDQGTXDOLW\RI WKHILQLVKHGFRPSRQHQWV
7KH RSWLPL]DWLRQ RI &1& WXUQLQJ SURFHVV LV RIWHQ DFKLHYHG E\ WULDODQGHUURU PHWKRG EDVHG RQ WKH VKRS IORRU
H[SHULHQFHVE\GHWHUPLQLQJWKHFHUWDLQSDUDPHWHUVRIWKHSURFHVV%XWWKLVGRHVQHLWKHUJXDUDQWHHWKHTXDOLW\QRUWKH
PDFKLQLQJHFRQRPLFV7KHUHIRUHDJHQHUDORSWLPL]DWLRQSODQLVUHTXLUHGWRDYRLGFXPEHUVRPH WULDOUXQVRQPDFKLQH
DQGZDVWDJHV 2SWLPL]DWLRQ RI&1&7XUQLQJ KDV EHHQ FDUULHG RXW LQ WKH OLWHUDWXUH E\PDQ\ UHVHDUFKHUV $ IHZ
ZRUNVDUHEDVHGRQVLPXODWLRQV>@DQGRWKHUZRUNVDUHEDVHGRQPDQ\H[SHULPHQWDOUXQV>@FROOHFWLQJKXJH
DPRXQWRIGDWDDQGSURFHVVLQJ LW WRDFKLHYH WKHUHVXOW7DJXFKLPHWKRG LVZLGHO\DGRSWHG LQ WKH OLWHUDWXUH IRU WKH
LPSURYHPHQWRITXDOLW\DQGPDFKLQLQJHFRQRPLFV7DJXFKLPHWKRGXVHV WKHRUWKRJRQDODUUD\FRQFHSWZLWK VPDOO
QXPEHU RI H[SHULPHQWDO UXQV WR LQYHVWLJDWH WKH HIIHFWV RI SDUDPHWHUV RQ SHUIRUPDQFH PHDVXUHV UHGXFHV WKH
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VHQVLWLYLW\ GXH WR LQKHUHQW YDULDWLRQV SUHVHQW LQ WKH V\VWHP 0RUHRYHU 7DJXFKL PHWKRG GRHV QRW FRQVLGHU WKH
LQWHUDFWLYHHIIHFWVRIFRQWUROIDFWRUV 0DFKLQLQJLVWKHRQO\SULPDU\IRUPLQJSURFHVV WKDWLVDOVRXVHGIRUVHFRQGDU\
RSHUDWLRQV7KLVXQLTXHFKDUDFWHULVWLFKDVOHGWRWKHGRPLQDQFHRIWKLVSURFHVV'XHWRWKHKLJKFRVWRIPDFKLQLQJ
DQGSUREOHPV FDXVHGE\ WKH FKLSVSURGXFHG FDVWLQJ DQG GHIRUPDWLRQSURFHVVLQJ WU\ WRSURGXFH ³QHDUQHW VKDSH´




7KH H[SHULPHQWV ZHUH FRQGXFWHG RQ D KLJK SUHFLVLRQ&1&7XUQLQJ FHQWUH $,6, 6 LV WDNHQ DV WKH ZRUN SLHFH
PDWHULDO IRU LQYHVWLJDWLRQ $,6, 6 LV D 6KRFN5HVLVWLQJ 6WHHO JUDGH 7RRO 6WHHO ,W LV FRPSRVHG RI LQ ZHLJKW
SHUFHQWDJH  &DUERQ & 0DQJDQHVH 0Q  6LOLFRQ 6L 1LFNHO 1L
0RO\EGHQXP0R9DQDGLXP9&RSSHU&X3KRVSKRUXV 36XOIXU
6DQGWKHEDVHPHWDO,URQ)H ,W KDVH[FHOOHQWWRXJKQHVVDQGILQHZHDUUHVLVWDQFHDQGILQGVYDULRXVDSSOLFDWLRQV
LQFXWWLQJ WRROV IRUKHDY\SODWH VKHDUEODGHV FROGSXQFKLQJDQGXSVHWWLQJDQGXVHG LQYDULRXVFXWWLQJ WRROV 7KH
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'HVLJQ([SHUWVRIWZDUH 7KHFXWWLQJYDULDEOHV6SHHGIHHGDQGGHSWKRIFXWKDYHDPDMRUHIIHFWXSRQ WKHPDWHULDO
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IRUFH SHU XQLW DUHD RI FKLSWRRO FRQWDFW RQ WKH UDNH IDFH DQG ZRUN ±WRRO FRQWDFW RQ WKH IODQN IDFH &XWWLQJ
WHPSHUDWXUHVDQGWKHUHIRUHWKHGLIIHUHQWW\SHV RIZHDUDUHLQFUHDVHG$QLQFUHDVHLQFXWWLQJIRUFHDVDUHVXOWRIODUJHU
IHHGDOVRLQFUHDVHVWKHOLNHOLKRRGRIFKLSSLQJRIWKHFXWWLQJHGJHWKURXJKPHFKDQLFDOVKRFN,WKDVKRZHYHUEHHQ
REVHUYHG WKDW WKHHIIHFWRIFKDQJHV LQ IHHGRQ WRRO OLIH LV UHODWLYHO\ VPDOOHU WKDQ WKDWRI SURSRUWLRQDWHFKDQJHV LQ
FXWWLQJVSHHG
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FDQ EH GHYHORSHG DQG WKHQ WKHVHPRGHOV FDQ EH XVHG IRU ILQGLQJ WKH RSWLPDO SURFHVV SDUDPHWHUV WR JHW WKH EHVW
RXWSXW7KHQWKHSUREOHPFDQEHIRUPXODWHGDVWKHPXOWLREMHFWLYHRSWLPL]DWLRQSUREOHPDQGJHWLWVROYHGXVLQJDQ
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